The hydroxo complex cis-[L 2 Pt(µ-OH)] 2 (NO 3 ) 2 , (L ) PMePh 2 , 1a), in CH 3 CN solution, deprotonates the NH 2 group of 9-methyladenine (9-MeAd) to give the cyclic trinuclear species cis-[L 2 Pt{9-MeAd(−H)}] 3 (NO 3 ) 3 , (L ) PMePh 2 , 2a), in which the nucleobase binds the metal centers through the N(1), N(6) atoms. In solution at room temperature, 2a slowly reacts with the solvent to form quantitatively the mononuclear azametallacycle cis-[L 2 PtNHdC(Me){9-MeAd(−2H)}]NO 3 (L ) PMePh 2 , 3a), containing as anionic ligand the deprotonated form of molecule N-(9-methyl-1,9-dihydro-purin-6-ylidene)-acetamidine. In the same experimental conditions, the hydroxo complex with PPh 3 (1b) forms immediately the insertion product 3b. Single-crystal X-ray analyses of 3a and 3b show the coordination of the platinum cation at the N(1) site of the purine moiety and to the N atom of the inserted acetonitrile, whereas the exocyclic amino nitrogen binds the carbon atom of the same CN group. The resulting six-membered ring is slightly distorted from planarity, with carbon−nitrogen bond distances for the inserted nitrile typical of a double bond [C(3)− N(2) ) 1.292(7) Å in 3a and 1.279(11) Å in 3b], while the remaining CN bonds of the metallocycle are in the range of 1.335(8)−1.397(10) Å. A detailed multinuclear 1 H, 31 P, 13 C, and 15 N NMR study shows that the nitrogen atom of the inserted acetonitrile molecule binds a proton suggesting for 3a,b an imino structure in solution. In DMSO and chlorinated solvents, 3a slowly releases the nitrile reforming the trinuclear species 2a, whereas 3b forms the mononuclear derivative cis-[L 2 Pt{9-MeAd(−H)}]NO 3 (L ) PPh 3 , 4b), in which the adeninate ion chelates the metal center through the N(6) and N(7) atoms. Complex 4b is quantitatively obtained when 1b reacts with 9-MeAd in DMSO and can be easily isolated if the reaction is carried out in CH 2 Cl 2 . In CH 3 CN solution, at room temperature, 4b slowly converts into 3b indicating that the insertion of acetonitrile is a reversible process. A similar metalmediated coupling reaction occurs when 1a,b react with 1-methylcytosine (1-MeCy) in CH 3 CN. The resulting complexes, cis-[L 2 PtNHdC(Me){1-MeCy(−2H)}]NO 3 , (L ) PMePh 2 , 5a and PPh 3 , 5b), contain the deprotonated form of the ligand N-(1-methyl-2-oxo-2,3-dihydro-1H-pyrimidin-4-ylidene)-acetamidine. The X-ray analysis of 5a shows the coordination of the metal at the N(3) site of the pyrimidine cycle and to the nitrogen atom of the acetonitrile, with features of the six-membered metallocycle only slightly different from those found in 3a and 3b. In CD 3 CN/ CH 3 13 CN solution complexes 5a,b undergo exchange of the inserted nitrile, while in DMSO or chlorinated solvents they irreversibly release CH 3 CN to form species not yet fully characterized. No insertion of CH 3 CN occurs when the hydroxo complexes are stabilized by PMe 3 and PMe 2 Ph. Figure 6. 31 P{ 1 H} NMR spectra of 5a in CD2Cl2: (a) fresh solution at 27°C; (b) at -40°C.
Introduction
The chemistry of metal-activated organonitriles (RCN) is still intensively investigated owing to the wide variety of products obtainable by addition reactions to the CtN functionality. 1 It is now clear that the coordination of RCt N to a metal center [M] increases the rate of the nucleophilic attack to the carbon atom of the CN group. Depending on the nature of the nucleophile (Nu)sprotic or aproticsthe product is the imino derivative, [M]-NHdC(Nu)R, or the azavinyledene species [M]-NdC(Nu)R, respectively. As an example of the first type of reaction, we have recently reported the characterization of the amidine complex cis-[(PMe 3 ) 2 Pt{NHdC(Me)NH 2 }{1-MeTy(-H)}] + in which 1-MeTy(-H) is the anion of the model nucleobase 1-methylthymine, metal coordinated at the N(3) site. The compound was obtained in low yield from the cationic species cis-[(PMe 3 ) 2 Pt(NtCMe){1-MeTy(-H)}] + , left in acetonitrile containing stoichiometric amounts of water. 2 Azavinyledene complexes can be obtained by formal addition of a metal-ligand fragment to a nitrile triple bond. Insertion of acetonitrile into metal-nitrogen bonds of early transition metal amides, M-NR 2 , to form the adducts [M]-NdC(Me)NR 2 is well documented (M ) Ta 3 ), and a similar reaction occurs with M-PR 2 bonds (M ) Zr), generating phosphorus analogues of N,N-dialkylamidinates. 4 In this Article we report four examples of insertion of acetonitrile into platinum-nitrogen bonds of the NH 2deprotonated nucleobases 9-methyadenine (9-MeAd) and 1-methylcytosine (1-MeCy), depicted in Chart 1, observed in the reactions of the hydroxo complexes cis-[L 2 Pt(µ-OH)] 2 -(NO 3 ) 2 (L ) PMePh 2 , PPh 3 ) with the model nucleobases in CH 3 CN solution.
The structures of the new complexes have been elucidated by single-crystal X-ray analysis and multinuclear NMR spectroscopy showing that in solution they can be formulated as mononuclear azametallacycle species, cis-[L 2 PtNHd C(Me){9-MeAd(-2H)}] + and cis-[L 2 PtNHdC(Me){1-MeCy-(-2H)}] + (L ) PMePh 2 , PPh 3 ), in which the anionic ligands are the deprotonated forms of the amidines N-(9-methyl-1,9-dihydro-purin-6-ylidene)-acetamidine and N-(1-methyl-2-oxo-2,3-dihydro-1H-pyrimidin-4-ylidene)-acetamidine, respectively, shown in Chart 2.
The stability in solution of this new class of metallocycles has been also investigated showing that cis-[L 2 PtNHd C(Me){9-MeAd(-2H)}] + in chlorinated solvents release reVersibly the inserted CH 3 CN molecule to form the cyclic species cis-[L 2 Pt{9-MeAd(-H)}] n n+ in which binding modes of the deprotonated nucleobase and nuclearity of resulting cations depend on the nature of L. 5 To the best of our knowledge, the reversible insertion of CH 3 CN into a metalnitrogen bond has been reported only in some tetranuclear Ir 2 Ag 2 pyrazolyl amidine complexes. 6 Moreover, in this Article we show that the insertion of CH 3 CN does not occur in platinum nucleobase compounds stabilized by PMe 3 and PMe 2 Ph ligands. It turns out that the adenine complexes cis-[(PMe 3 ) 2 Pt{9-MeAd(-H)}] 2 2+ and cis-[(PMe 2 Ph) 2 Pt{9-MeAd(-H)}] 3 3+ , previously characterized, 7,8 can be prepared in acetonitrile and are indefinitely stable in this solvent, even at high temperature.
Similarly, in the reaction of cis-[(PMe 2 Ph) 2 Pt(µ-OH)] 2 (NO 3 ) 2 , with 1-MeCy in CH 3 CN, the deprotonation of the nucleobase affords the trinuclear species cis-[(PMe 2 Ph) 2 Pt{1-MeCy(-H)}] 3 (NO 3 ) 3 which does not react further with the solvent. Insertion reactions of the acetonitrile CtN group into metalnucleobase bonds have been previously reported for a rhenium (IV)-adenine complex. 9
Experimental Section
Instrumentation and Materials. 1 H, 13 C, and 31 P NMR spectra were recorded on a Bruker AVANCE 300 spectrometer (at 300.13, 75.47, and 121.49 MHz, respectively), equipped with a variable temperature apparatus and were calibrated against the residual signals of the solvent (for 1 H and 13 C) and external H 3 PO 4 for 31 P. 1 H, 15 N heterocorrelation experiments were performed on a Bruker 400 MHz spectrometer, and 15 N resonances were calibrated with nitromethane. The solvents CD 2 Cl 2 , CD 3 CN, and CH 3 13 CN (Aldrich) were distilled from CaH 2 .
Reagent grade chemicals were used as received unless otherwise stated. cis-[(PMe 3 ) 2 Pt(µ-OH)] 2 (ClO 4 ) 2 , 2 (Caution: Perchlorates are potential explosiVes!) cis-[(PMe 2 Ph) 2 Pt(µ-OH)] 2 (NO 3 ) 2 , 7 cis-[(PMePh 2 ) 2 Pt(µ-OH)] 2 (NO 3 ) 2 , 10 and 9-MeAd 11 were synthesized as previously reported.
Synthetic Work. 1. cis-[(PPh 3 ) 2 Pt(µ-OH)] 2 (NO 3 ) 2 (1b). The complex was prepared following the procedure described for the synthesis of the PMePh 2 analogue, with a yield of 69%. 10 
cis-[(PMePh 2 ) 2 PtNHdC(Me){9-MeAd(-2H)}]NO 3 (3a).
A suspension of cis-[(PMePh 2 ) 2 Pt(µ-OH)] 2 (NO 3 ) 2 , 1a, (716 mg, 0.5 mmol) and 9-MeAd (158 mg, 1.1 mmol) in CH 3 CN (26 mL) was stirred for ca. 1 h, and the resulting pale yellow solution was heated at 50°C for 12 h. A trace amount of metallic platinum was removed by filtration, and the solution was left to evaporate at room temperature. In 2-3 days pale yellow crystals, suitable for the X-ray analysis, were formed, which were separated from the solution and dried under vacuum (ca. 20 mg). Addition of Et 2 O (25 mL) to the remaining solution caused the precipitation of a very pale yellow solid which was collected by filtration, washed with Et 2 O, and dried under vacuum. The recovered solid (600 mg) was purified by dissolution in CH 3 CN and precipitated by addition of diethyl ether. The yield of pure 3a (pale yellow microcrystals) was 69%. Pt-N(1) 2.115(5) 2.124(7) Pt-N(2) 2.017(5) 2.011(7) Pt-P(1) 2.290(2) 2.311(3) Pt-P(2) 2.267(2) 2.281(3) N(2)-C(3) 1.292(7) 1.279(11) C(3)-C(7)
1.523(9) 1.509(11)
1.357 (7) 1.397(10)
88.17(16) 89.4(2) P(1)-Pt-P(2) 92.05 (7) 93.08(10) compounds 3a,b) and on a Nonius DIP-1030H system (5a) graphite-monochromatized Mo KR radiation. Cell refinement, indexing, and scaling of the data sets were carried out using the program X-RED 14 (compounds 3a,b) and by programs Denzo and Scalepack for 5a. 15 The structures were solved by direct methods (SHELX86 and SHELXTL NT) and Fourier analyses and were refined by the full-matrix least-squares method based on F 2 with all observed reflections. 16 In 3b the nitrate oxygen atoms were found disordered over two positions with occupancy factors refined at 0.43(2) and 0.57(2). The final cycles with fixed contribution of hydrogen atoms at calculated positions converged to final R1 and wR2 factors reported in Table 1 .
All the calculations were performed using the WinGX System, version 1.64.05. 17
Results and Discussion

Synthesis and Characterization of cis-[L 2 PtNHdC-(Me){9-MeAd(-2H)}]NO 3 (L ) PMePh 2 , 3a; PPh 3 , 3b).
We have recently shown that the hydroxo complex cis-[(PMePh 2 ) 2 Pt(µ-OH))] 2 (NO 3 ) 2 , 1a, reacts with the 9-substituted methyladenine (9-MeAd) to give the cyclic trimer cis-[(PMePh 2 ) 2 Pt{9-MeAd(-H)}] 3 (NO 3 ) 3 , 2a, containing the NH 2 -deprotonated adenine bridging the metal centers through the N(1) and N(6) atoms. 5 When the reaction is carried out in CH 3 CN, the initially formed complex 2a, slowly converts into the mononuclear species cis-[(PMePh 2 ) 2 PtNHdC(Me)-{9-MeAd(-2H)}]NO 3 , 3a, according to the reaction shown in Scheme 1.
In the same experimental conditions, complex 1b forms immediately the insertion product cis-[(PPh 3 ) 2 PtNHdC(Me)-{9-MeAd(-2H)}]NO 3 , 3b. Both the complexes have been isolated in fairly good yield. X-ray analyses of 3a,b show that the insertion of a CH 3 CN molecule into the adenine Pt-N(6) bond had occurred, with formation of a six atoms metallocycle, as depicted in Figures 1 and 2 
, respectively.
A selection of bond distances and angles for these structures is collected in Table 2, 
New Azametallacycle Complexes
of the metal coordination sphere in the two adducts. The platinum is bound to the nucleobase at the N(1) site, to the inserted acetonitrile nitrogen N(2), and completes the square planar coordination through phosphorus donors. The Pt-N(1) bond lengths are 2.115(5), 2.124(7) Å, in 3a and 3b, respectively, while Pt-N(2), of 2.017(5) and 2.011(7) Å, are slightly shorter. The Pt-P bond distances average to 2.287(2) Å, a value comparable to that found in the parent complex 2a (2.280(4) Å). 5 The coordination N 2 P 2 donors show a slight tetrahedral distortion in 3a, with deviations of ca. (0.10 Å from its mean plane, while they are coplanar in 3b, with the Pt ion slightly displaced by 0.04 Å in both complexes. Figure 3 displays a side view along the P(1)-P(2) vector in 3a (a similar conformation is also exhibited by 3b), showing the bending orientation assumed by the adenine-acetonitrile moiety with respect to the coordination plane. The dihedral angle formed by the mean planes through these atoms is of 29.2(2)°and 34.7(2)°, in 3a and 3b, respectively. The metal displacement from the plane defined by N(1)/C(6)/C(3)/N(2) is of 0.52 and 0.65 Å in the two complexes.
In all the structures reported the H atom at acetonitrile nitrogen N(2) was included considering the evidences achieved from 1 H, 15 N NMR experiments, since the electron density maps did not allow us to definitely locate this hydrogen atom. The values of bond distance inside the chelating unit (Table 2) indicate a significant π electron delocalization, similar to that found in a related platinum-(II) metallacycle. 18 In particular, the C(3)-N(2) bond distances for the inserted CH 3 CN molecule present a value typical for a double bond, 19 being of 1.292(7) and 1.279-(11) Å in 3a and 3b, respectively. In the C(3)-N(6)-C(6)-N(1)-C(2) fragment the distances are slightly longer varying in a range from 1.335(8) to 1.397(10) Å. All other bond lengths and angles inside the nucleobase are in the usual range. 20 Compound 3b shows an intramolecular phenyl stacking occurring between rings of ipso carbon C(1c) and C(1d).
NMR Studies in Solution.
The reaction with acetonitrile has been followed by NMR spectroscopy. Figure 4 shows the changes of the 31 P NMR spectra of a CD 3 CN solution of 2a in the course of the transformation to 3a.
A freshly prepared solution of 2a (trace a) exhibits a sharp AB multiplet, flanked by the 195 Pt satellites, whose parameters are similar to those obtained in chlorinated solvents in which 2a maintains the trinuclear structure found in the solid state. 5 In several days at room temperature, the multiplet is replaced by a new AB multiplet at lower field, attributable 3a) . The resonance at -3.36 ppm, whose value of 1 J PPt (3172 Hz) is very similar to one of those found in the parent complex 2a (3192 Hz), can be attributed to the phosphine in trans to the adenine N(1) atom. The small change of 1 J PPt for this phosphine reflects the invariance of the Pt-N(1) bond length found in the two complexes (Pt-N(1) ) 2.117(10) Å (average) 5 in 2a, and 2.115(5) Å in 3a).
In the spectrum of 3a, the methyl protons of the phosphines exhibit distinct and well-resolved resonances, in agreement with the chemical inequivalence of the two ligands. The 1 H NMR data, in various solvents and temperatures, are collected in Table 3 .
For thorough 1 H and 13 C resonance assignments the routine 1-and 2-D NMR techniques have been employed. Discrimination between the adenine H(2) and H(8) protons was achieved by heteronuclear multiple bond correlations (HMBC) C/H experiments. Coordination of the adenine at the N(1) position is confirmed by the splitting of the resonances C(2) (δ 156.3, 3 J CP ) 8.5 Hz) and H(2) (δ 8.16, 4 J HP ) 1.8 Hz), due to the coupling with 31 P nuclei, in the { 1 H} 13 C and 1 H spectra of 3a. Moreover, HMBC 15 N, 1 H experiments show that the resonances at δ 5.84 in 3a and 6.11 ppm in 3b correlate with the 15 N resonances at δ -233.5 (3a) and -234.5 ppm (3b), indicating that the nitrogen atom of the inserted CH 3 CN is protonated. The pertinent 15 N NMR data are collected in Tables 4, while the spectra are available as  Supporting Information. These attributions are in line with the observation that the NH resonance at δ 6.11 in 3b occurs as a doublet of doublets, due to coupling with 31 P nuclei, separated by 3-7 Hz, typical values for three-bonds 1 H-31 P interactions. Similarly, in 3a the NH resonance is a broad singlet at ambient temperature but exhibits fine structure at -40°C (See Table 3 ). The process responsible of these changes with the temperature was not investigated in detail. However, the possible exchanges of the NH proton between the N(2) and the N(6) atoms for 3a in DMSO-d 6 was ruled out through a ROESY experiment. The whole of these data supports the conclusion that the anionic ligand in 3a and 3b, abbreviated as NHd C(Me){9-MeAd(-2H)}, is the deprotonated form of the amidine N-(9-methyl-1,9-dihydro-purin-6-ylidene)-acetamidine (see Chart 2).
In solution complexes 3a,b are stable only in acetonitrile, in which the inserted CH 3 CN molecule exchanges with the solvent (see experimental). In chlorinated solvents at room temperature, 3a slowly releases the inserted CH 3 CN molecule reforming the trinuclear species 2a (Scheme 1). The reaction leads to an equilibrium mixture in ca. 4 weeks and, in a solution ca. 3.0 × 10 -2 M (in CDCl 3 ) the relative intensities of the 31 P NMR signals of 2a and 3a are ca. 3:1. On the 
Scheme 2
New Azametallacycle Complexes contrary, 3b in CH 2 Cl 2 (and DMSO) undergoes a complete decomposition with formation of the mononuclear species 4b (Scheme 2) in which the NH 2 -deproptonated nucleobase chelates the metal center at the N(6), N(7) sites. 21 The PMePh 2 analogue of this complex was previously characterized as the main component the mixture of products obtained when 2a is dissolved in DMSO. 5 Complex 4b can be isolated as pure product by reacting 1b with 9-MeAd in dichloromethane. 21 Mixtures of 1a or 1b and 1-MeCy (molar ratio 1:2) in CH 3 CN, in a few hours at room temperature, form pale yellow solutions from which the compounds cis-[L 2 PtNHd C(Me){1-MeCy(-2H)}]NO 3 (L ) PMePh 2 , 5a; L ) PPh 3 , 5b) can be separated by crystallization (5a) or precipitation with Et 2 O (5b). The NMR analysis of the reaction mixture, performed before the separation of the solid, showed the quantitative formation of 5b, whereas for 5a the yield was ca. 90%. The remaining product is a species, not yet completely characterized, that can be isolated when 5a is dissolved in chlorinated solvents (see the Experimental Section).
The X-ray structure analysis of complex 5a ( Figure 5 ) shows the platinum bound to the phosphines and to the nitrogen donors of the adduct obtained from cytosine with a MeCN solvent molecule, the cytosine coordination site being N(3).
Both the Pt-P and Pt-N bond lengths are comparable to those measured in 3a and 3b within 2σ ( Table 5 ). The P 2 N 2 square planar geometry exhibits a slight tetrahedral distortion (atom displacement of about (0.10 Å) with the P 2 Pt and N 2 Pt planes forming a dihedral angle of 10.7°. But more severe deformations are detected in the six-membered ring with Pt and N(4) located above the mean plane passing through N(2), C(3), C(4), and N(3) atoms by 0.78 and 0.13 Å, respectively. The latter plane forms an angle of 15.7°with the cytosine ring. The overall complex conformation, as well as the bond distances, are close to those detected in the adenine derivatives, indicating a similar geometry in the fragment resulting from the binding of the acetonitrile molecule to the exocyclic amino nitrogen N(4). The perspective view of 5a (Figure 3) shows the orientation assumed by the chelating ligand with respect to the coordination plane (dihedral angle of 40.8(1)°).
The characterization of 5a,b in solution was performed in CD 3 CN, DMSO-d 6 and chlorinated solvents, and the pertinent 1 H NMR data are collected in Table 6 .
The pyrimidinic protons occur as sharp doublets ( 3 J HH ) 7.8 Hz), and that attributed to H(5) shows a further splitting due to the coupling with a 31 P nucleus ( 5 J HP ) 1.3-1.5 Hz). The NH proton in 5a exhibits a broad singlet (in DMSOd 6 ), while in 5b this signal has a fine structure (apparent triplet, 3 J HP ) 4-6) Hz) due to coupling with 31 P nuclei. This finding supports the protonation on the inserted acetonitrile nitrogen, as found in 3a and 3b. Thus, the anionic ligand in 5b can be described as the deprotonated form of the amidine N-(1-methyl-2-oxo-2,3-dihydro-1H-pyrimidin-4-ylidene)-acetamidine (Chart 2).
The location of the NH proton in 5a remains unresolved. Its resonance, observed at room temperature as broad singlet at δ 6.29 in DMSO-d 6 , is shifted at δ 5.50 and 5.53 ppm in CD 3 CN and CD 2 Cl 2 , respectively, and attempts to observe a fine structure by lowering the temperature were unsuccessful. Moreover, whereas 31 P NMR spectra of 5b are characterized by a sharp AB multiplet, those of the PMePh 2 analogue show that one part of the expected AB multiplet (at δ -8.0, 1 J PPt ) 3300 Hz) is broad, in contrast with the sharp resonance at δ -6.5 ( 1 J PPt ) 3300 Hz) as depicted in Figure 6 (trace a), in which the spectrum of a fresh solution of 5a in CD 2 Cl 2 is reported.
As the temperature decreases, the spectrum becomes more complex, a series of changes leading to the appearance of two sets of resonances at -40°C ( Figure 6, trace b) . Similar temperature dependence and spectral patterns were observed in CD 3 CN. In addition, in the { 1 H} 13 C spectrum of 5a the resonances of one phosphine appear broad (phenyl region) or undetectable (methyl region), while in the proton spectrum the two phosphines exhibit distinct signals for methyl groups, one sharp (at δ 1.87 with 2 J HP ) 10.5 Hz and 3 J HPt ) 36 Hz) and the other one broad (at 1.93 ppm 2 J HP ca. 10 Hz with unresolved 195 Pt satellites).
These spectral features, not observed in the spectra of 3a, are consistent with the presence of different conformations, related to restricted rotation of one phosphine around the Pt-P bond in complex 5a and/or a different flexibility of the metallocycle. It is to be noted that in 3a the { 1 H} 13 C spectrum of the phenyl groups on the same phosphorus exhibits chemical equivalence (see experimental). This requires free rotation of phosphine ligands around the Pt-P bonds and/or the presence of a symmetry plane which can be obtained if the six atom metallacycle and the adjacent purine ring are coplanar. From a detailed analysis of the crystal structures of the two complexes it is apparent that there is a stacking interaction between the cytosine and the C(10) phenyl ring in 5a (see Figure 5 ): the distance between their centroids is 3.86 Å, with torsion angle N(3)-Pt-P(1)-C(10) of -18.3°. The corresponding values in 3a are 4.20 Å and 32.0°(N(1)-Pt-P(1)-C(1b), respectively, with a tilting of the phenyl which does not provide a suitable stacking. It seems likely that the more bulkier carboxyl oxygen O(2) and methyl C(1) in the cytosine of 5a might hamper or reduce the free rotation in solution of the adjacent phosphine group, when compared with that of the C(2)H environment in 3a.
As shown for 3a,b, complexes 5a and 5b in solution are stable only in acetonitrile. 5a dissolved in a mixture of CD 3 CN/CH 3 13 CN slowly (several hours at room temperature) exchanges the inserted acetonitrile molecule, indicating a kinetic lability of the chelated ligand. 22 Moreover, 5a and 5b in chlorinated solvents lose acetonitrile to give species not yet completely characterized.
Role of the Phosphine Ligands in the Activation of CH 3 CN. Previous studies showed that cis-[(PMe 3 ) 2 Pt(µ-OH)] 2 (NO 3 ) 2 , in water or DMSO, deprotonates the exocyclic NH 2 group of 1-MeCy affording the cyclic species cis-[(PMe 3 ) 2 Pt{1-MeCy(-H)}] 2 (NO 3 ) 2 with the cytosinate ion bridging two metal centers through the N(3) and N(4) atoms (Chart 3). 23 At 80°C, it converts quantitatively in the corresponding trinuclear derivative, cis-[(PMe 3 ) 2 Pt{1-MeCy-(-H)}] 3 (NO 3 ) 3 , in which the nucleobase maintains the same coordination mode. 24 Some of the polynuclear cyclic complexes, previously characterized, have been now prepared in acetonitrile and their stability in this solvent verified. We find that the perchlorate salt cis-[(PMe 3 ) 2 Pt{9-MeAd(-H)}] 2 (ClO 4 ) 2 (soluble in CH 3 CN, unlike its nitrato derivative), 7 can be prepared in good yield from cis-[(PMe 3 ) 2 Pt(µ-OH)] 2 (ClO 4 ) 2 and 9-MeAd in acetonitrile, and it is indefinitely stable in this solvent, even at 50°C for a week. A similar stability is exhibited by the trinuclear species cis-[(PMe 2 Ph) 2 Pt{9-MeAd(-H)}] 3 -(NO 3 ) 3 and cis-[(PMe 2 Ph) 2 Pt{1-MeCy(-H)}] 3 (NO 3 ) 3 which are quantitatively formed when cis-[(PMe 2 Ph) 2 Pt(µ-OH)] 2 -(NO 3 ) 2 reacts with 9-MeAd and 1-MeCy, respectively, in CD 3 CN. 10, 13 The formation of the insertion products 3a,b and 5a,b seems therefore related to the presence of the PMePh 2 and PPh 3 ligands in the starting hydroxo complex. However, the relative importance of steric and/or electronic factors of the phosphines on the metal coordination of CH 3 CN and the following nucleophilic attack of the deprotonated nucleobase have to be elucidated. We observe that the trinuclear cation 2a can be isolated from acetonitrile while the formation of its PPh 3 analogue is prevented, also in chlorinated solvents. As previously noticed, 2a in DMSO-d 6 undergoes a complete and rapid rearrangement with formation of the mononuclear cation 4a as the major component of the resulting mixture. 5 On the contrary, in the same solvent, cis-[(PMe 2 Ph) 2 Pt{9-MeAd(-H)}] 3 3+ maintains almost completely its trinuclear structure. 8 Similarly, the cytosine complex cis-[(PMe 2 Ph) 2 Pt-{1-MeCy(-H)}] 3 3+ appears stable in DMSO, whereas we were unable to characterize similar species stabilized by PMePh 2 and PPh 3 . 21
Conclusions
The formation of compounds 3 and 5 here described represents a rare example of a reaction in which a platinum-nitrogen bond is formally added to a nitrile triple bond. The quality of the structural data obtained in the solid phase for these metallacycles does not allow us to discriminate between the azavinyledene complexes cis-[L 2 PtNdC(Me){nucleobase-(-H)}] + and the imino structures cis-[L 2 PtNHdC(Me)-{nucleobase(-2H)}] + , in which the hydrogen on the N(6) (or N(4)) atom of the NH 2 -deprotonated nucleobase is located on the nitrogen of the inserted CH 3 CN molecule. This latter structure appears to be only detectable on the solutions of 3a,b and 5b. The existence of a possible tautomeric equilibrium between the two forms seems also ruled out on the basis of a detailed analysis of the NMR spectra obtained in various solvents. This possibility, however, cannot be excluded for complex 5a.
All these metallacycles are stable only in acetonitrile solution. In chlorinated solvents, 3a loses the inserted molecule of CH 3 CN to give the trinuclear species 2a, whereas 3b, having the bulkier PPh 3 ligands, forms the mononuclear complex 4b, stabilized by the chelation of the adenine at the N(6), N(7) sites. For 2a and 4b, the insertion of CH 3 CN into the platinum-nucleobase bond is a reVersible reaction. On the contrary, for the cytosine derivatives 5a and 5b, the relatively low stability of the trinuclear species cis-[L 2 Pt{1-MeCy(-H)}] 3 3+ , when L is a PMePh 2 and PPh 3 , make the loss of acetonitrile an irreVersible process.
